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First Passage Tinle Problems with Restricted Reserve and Two Components of Income 
Dr. P.R. Vittal, Vivekananda College, Madras, India 
We study a collective risk model with two components of income: (1) Income 
coming at a constant rate a as premiums, (2) the interest continuously earned at 
rate fl on the current capital and hence acquired at a rate proportional to the reserve 
at each moment of time, and an upper limit to the risk reserve. Using an imbedding 
approach an integro-differential equation is obtained. The boundary condition for 
crossing the barrier is imbedded into the integro-differential equation. The Laplace 
transform of the probability for ruin is obtained in terms of confluent hypergeometric 
functions. Using the same approach the probability of the risk reserve reaching the 
upper barrier before ruin is investigated. Treating the upper barrier as a reflecting 
barrier the probability of ruin is analysed. The results of Segerdahl (1970) are 
deduced. 
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A Pathwise Approach to Stochastic Integration 
Walter Willinger, Bell Communications Research, USA 
We develop a pathwise construction of stochastic integrals relative to continuous 
martingales. The key to the construction is an almost-sure approximation technique 
which associates to a given continuous martingale and its minimal filtration a 
sequence of finitely generated filtrations ("skeleton-filtrations") and a sequence of 
simple stochastic processes ("skeletons"). A pathwise stochastic integral can then 
be defined along such a "skeleton-approximation." Almost-sure convergence follows 
from a certain completeness property along the skeleton-approximation. The limit 
is the pathwise stochastic integral and it agrees with the integral obtained through 
the usual Ito-approach. 
We apply the skeleton-technique and pathwise stochastic integration to the theory 
of security markets with continuous trading. A convergence theory for continuous 
market models is obtained which enables us to view an idealized economy (i.e. a 
continuous market model) as an almost-sure limit of "real-life" economies (i.e. finite 
market models). 
